JUL 1 8 2003 


Page 1 of 5 


510(k) Summary 
diaDexus PLAC™ Test 

This summary of 510(k) safety and effectiveness information is being submitted in accordance 
with the requirements of SMDA 1990 and 21 CFR 807.92. 


The assigned 510(k) number is: K030477. 

General Information 

Name and Address of Applicant: 

Date Prepared 
Device Trade Name: 

Generic Name: 


diaDexus, Inc 

343 Oyster Point Blvd. 

South San Francisco, CA 94080 

650-246-6400 

Robert Wolfert, Ph.D. 

July 16, 2003 

diaDexus PLAC™ Test 

Enzyme Immunoassay for 
the Quantitative Determination of Lp- 
PLA2 (Lipoprotein-Associated 
Phospholipase A2) in Human 
Plasma 


Identification of Legally Marketed Device 

The Lp(a) Test-KOI 3128 

(N Latex Lp(a) Reagent, Dade Behring Inc., Newark, DE) 


Intended Use 

The diaDexus PLAC™ test is an enzyme immunoassay for the quantitative determination of 
Lp-PLA2 (lipoprotein-associated phospholipase A2) in human plasma, to be used in 
conjunction with clinical evaluation and patient risk assessment as an aid in predicting risk 
for coronary heart disease. 
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Device Description 

The diaDexus PLAC™ test is based on the principle of a sandwich enzyme immunoassay 
using two specific monoclonal antibodies. 

The assay system utilizes monoclonal anti-Lp-PLA2 antibody (2C10) for solid phase 
immobilization on the microtiter stripwells The test sample is first diluted with the sample 
diluent and incubated at 2-8°C for 60 minutes. The diluted test sample is then allowed to 
react with the immobilized monoclonal antibody at 2-8®C for 90 minutes. The wells are 
washed with distilled water to remove any unbound antigen. A second monoclonal anti-Lp- 
PLA2 antibody (4B4) labeled with the enzyme horseradish peroxidase (HRP) is then added 
and reacted with the immobilized antigen at 2-8°C for 60 minutes, resulting in the Lp-PLA2 
molecules being captured between the solid phase and the enzyme-labeled antibodies, The 
wells are washed with distilled water to remove unbound labeled antibodies. The substrate, 
tetramethylbenzidine (TMB), is then added and incubated at 2-8°C for 20 minutes resulting 
in the development of a blue color. Color development is stopped with the addition of Stop 
Solution (1N HCI), changing the color to yellow. The absorbance of the enzymatic turnover 
of the substrate Is determined spectrophotometrically at 450 nm using a standard microplate 
reader and is directly proportional to the concentration of Lp-PLA2 present. A set of Lp- 
PLA2 calibrators is used to plot a standard curve of absorbance (y-axis) versus Lp-PLA2 
concentration in ng/mL (x-axis) from which the Lp-PLA2 concentration in the test sample 
can be interpolated. The standard curve is constructed using a point-to-point curve fit 
manually or by using appropriate calibration curve fitting software. 

Characterization of Rare Reagents 

Antigen 

The antigen used in the diaDexus enzyme immunoassay PLAC™ test is purified 
recombinant Lp-PLA2 (DDX-RA). Antigen preparations were characterized using SDS- 
polyacrylamide gels under reducing and non-reducing conditions and Western blot 
analysis using an anti-Lp-PLA2 antibody, to demonstrate consistency with the molecular 
weight of the antigen reported in the literature. 

Antibodies 

The monoclonal anti-Lp-PLA2 antibodies used in the preparation of the coated microtiter 
stripwells (2C10) and conjugate (4B4) were characterized for purity and reactivity in a 
series of procedures including Paragon gel electrophoresis, SDS-PAGE, size exclusion 
chromatography, isotyping and enzyme immunoassay. These results demonstrated that 
the monoclonal antibodies bind to the Lp-PLA2 antigen quantitatively and specifically. 
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Comparison of New Device to Predicate Device 

The chart below identifies the similarities and differences between PU\C™ test and the 
predicate device, the Lp(a) test (N Latex Lp(a) Reagent, Dade Behring Inc., Newark, DE). 


Characteristic 

PL AC™ Test 

N Latex Lp(a) Reagent 
(KOI 3128) 

intended Use 

The diaDexus PLAC™ test is an 
enzyme immunoassay for the 
quantitative determination of Lp- 
PLA2 (lipoprotein-associated 
phospholipase A2) in human 
plasma, to be used in conjunction 
with clinical evaluation and patient 
risk assessment as an aid in 
predicting risk for coronary heart 
disease. 

Measurement of Lp(a) aids in the 
identification of individuals at risk 
from cardiovascular disease in 
specific populations when used in 
conjunction with clinical evaluation, 

Analyte 

Lp-PLA2 (lipoprotein-associated 
phospholipase A2) 

Lipoprotein (a) [Lp(a)J 

Sample 

Human EDTA-plasma 

Human serum and heparin-plasma 

Methodology 

Microplate enzyme immunoassay 

Particle enhanced 
immunonephelometry 

Detection 

Method 

Spectrophotometer at 450 nm 

BN Systems Nephelometer 

Risk to Patients 

Minimal risk 

Minimal risk 

Laboratory 

Environment 

Professional laboratory 

Professional laboratory 


Performance Characteristics 

Analytical Sensitivity (Detection Limit) 

The minimum detection limit, as calculated by interpolation of the mean plus two 
standard deviations of 24 replicates of the 0 ng/mL Lp-PLA2 Calibrator is 1,2 ng/mL. 

Linearity 

Four EDTA-plasma samples containing different levels of endogenous Lp-PLA2 were 
diluted with Sample Diluent and assayed (dilution range: 1:5 to 1:20). Percent recovery 
was determined as the observed value divided by the expected value, multiplied by 100, 
The average recovery, demonstrating linearity of diluted samples over a range of 133 to 
1310 ng/mL Lp-PLA2, was 104%. 
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Dilution Linearity 

Six EDTA-plasma samples with known high Lp-PU\2 levels were intermixed with six 
plasma samples with known low Lp-PLA2 levels. Percent recovery was determined as 
the measured value divided by the expected value, multiplied by 100. The average 
recovery, demonstrating linearity of diluted samples over a range of 79 to 982 ng/mL Lp- 
PLA2, was 104%. 

Antigen Recovery 

Known amounts of recombinant Lp-PLA2 (80, 179, and 436 ng/mL) were added to 15 
human plasma samples and fetal bovine serum (control). Recovery was determined as 
the observed spiked concentration in the plasma samples, calculated as a percent of the 
observed control concentration (with no endogenous Lp-PLA2). Results demonstrated a 
mean antigen recovery from 97-119% across the assay range, with an overall mean 
recovery of 109%. 

Interfering Substances 

Five endogenous substances found in blood were evaluated for interference in the 
assay. Five individual plasma samples with Lp-PLA2 values ranging from 92 to 664 
ng/mL were spiked with potential interferents endogenous to blood. No appreciable 
interference was observed at spiked levels of 500 mg/dL hemoglobin, 3000 mg/dL 
triglycerides, 500 mg/dL cholesterol, 20 mg/dL bilirubin and up to 6.2 g/dL albumin. 

Precision 

Intra-assay and inter-assay variability were determined by testing three human plasma 
pools with Lp-PLA2 concentrations distributed throughout the calibration range of the 
assay. The three plasma pools were assayed, using a single lot of reagents, in duplicate, 
on two separate stripwells per day, for twenty days. The intra-assay precision (n = 80) 
was < 7% CV and the inter-assay precision (n = 20) was < 9% CV. 

Reference Interval 

EDTA-plasma samples obtained from apparently healthy males (n=251) and apparently 
healthy females (n=174), in the clinically relevant age range of 40-70 years, were 
evaluated with the diaDexus PLAC™ test. The reference interval calculated from the 
samples (central 90%) was determined to be 120-342 ng/mL for females and 131-376 
ng/mL for males. 


Summary of Clinical Study 

To determine the efficacy of the diaDexus PLAC™ test as a predictor of risk for coronary 
heart disease (CHD), Lp-PLA2 levels were measured in 1348 banked EDTA-plasma 
samples from a large, multi-oenter, epidemiology study, the Atherosclerosis Risk In 
Communities (ARIC) Study, sponsored by the National Institutes of Health's, National Heart, 
Lung, and Blood Institute. In this case-cohort study, participants, age 47-69, free of CHD 
were enrolled and followed for the development of CHD for up to nine years. Of the 1348 
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samples selected for the Lp-PLA2 study, 608 were from CHD cases, and 740 were from 
participants who were free of CHD at the time of censor (controls). 

Cox regression models were used to evaluate the association of Lp-PLA2 and CHD in a 
univariate analysis (Model 1), a univariate analysis adjusted for demographics (Model 2), 
and a multivariate model adjusted for demographics and other prognostics factors (Model 
3). Using high and low outpoints of Lp-PLA2, generated from the ARIC data set (420 and 
310 ng/mL, the 67 th and 33 rd percentiles, respectively), the hazard ratios of the Cox 
regression analyses demonstrated that Lp-PLA2 is a significant predictor of risk for CHD, for 
the highest and intermediate levels when compared to the lowest level of Lp-PLA2, for all 
participants (see Table 1). It should be noted that different outpoints may be appropriate for 
different clinical populations. 


Table 1. Risk Ratios of CHD for Subjects Across All LDL Levels 



Lp-PLA2 Risk Ratio (95% Cl, p value)* 

Lp-PLA2 (ng/mL) 

<310 

310-420 

>420 

Model 1 

1.0 

1.49 

<1.11-1.99, p=0.008) 

2.50 

(1.89-3.31, p<0.001) 

Model 2 

1.0 

1.24 

(0.92-1.66, p=0.154) 

1.76 

(1.32=2.36, p<0.001) 

Model 3 

1.0 

1.71 

(1.06-2.75, p=0.029) 

2.12 

(1.29-3.48, p=0.003) 


'The lowest fertile with Ip PLA2 values <310 ng/mL is used as the reference group 


Model 1: univariate analysis 

Model 2. adjusted for age, race, gender 

Model 3: adjusted for age, race, gender, current smoking status, blood pressure, diabetes, HDL., LDL, 
CRP and Lp-PLA2 - LDL interaction 


Conclusions 

The PLAC™ test demonstrated acceptable analytical performance, i.e., the test is 
reproducible, finear and accurate, and is not subject to appreciable crossreactivity or 
interference. The detection limit of 1.2 ng/mL is acceptable for the intended use of this 
assay. Results were consistent across several manufactured reagent lots evaluated over a 
period of time. Therefore, this assay should provide reliable and reproducible results when 
used by clinical laboratories, 

Clinical data were collected from a large, multi-center epidemiology study sponsored by the 
National Institutes of Health, following a well-designed protocol conducted by qualified 
experts in a CLIA-certified laboratory. The results of this clinical study and performance 
testing demonstrate that the levels of Lp-PLA2 are associated with the risk of CHD, and 
support the safety and effectiveness of the PLAC™ test for use as a predictor of risk for 
coronary heart disease. 
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